Objective: The possibility of simultaneously observing activation of primary and secondary auditory cortices has been demonstrated by Engelien et al. [Hear Res 2000;148:153 -60].
Introduction
From both animal (Kaas et al., 1999; Merzenich et al., 1975) and human studies (Pantev et al., 1993 (Pantev et al., , 1996 Romani, 1986; Romani et al., 1982a,b) it is well-known that neurons in the auditory cortex are arranged tonotopically (i.e. frequency-specific), thus resembling the spatial order of the inner hair cells on the basilar membrane. However, speaking of the tonotopic organization of the auditory cortex can be misleading. The auditory cortex can be divided into several areas, each comprising multiple subareas. Each subarea exhibits tonotopy to a varying degree and manner (Rouiller, 1997) . According to Kaas et al. (1999) the main hierarchically organized areas in primates are the core (including the primary auditory field, AI), the belt and the parabelt, out of which the core can be considered the actual primary auditory cortex. The different areas of the core show the highest tonotopic order with an either anterior/anterolateral to posterior/posteromedial or directly opposite gradient depending on the field (see also Ehret, 1997) .
So far, magnetencephalography (MEG) has proven to be a successful non-invasive technique to study the tonotopic organization of the auditory cortex in humans. The standard MEG approach to investigate tonotopy consists of source localization of the N1m (operationalized as a single equivalent current dipole (ECD) in a homogeneous sphere) elicited by pure tones of a few hundred milliseconds duration with varying frequency. Although, the first study (Romani et al., 1982a,b) to non-invasively demonstrate tonotopy in man used steady-state stimuli, such attempts have been scarce (Pantev et al., 1996) . Typical auditory steady-state stimuli are amplitude-or frequency-modulated tones. Initial perturbations of the signal can be discarded if
